O nce upon a time, the Internet appeared, initiating the socalled fourth revolution, a worldwide data network among personal computers and mainframes. With the advent of mobile communications and terminals, the web became personal, with users remaining nonstationary in both time and space. The number of devices connected to the Internet exceeded the Earth's human population in 2007 (or thereabout), and data traffic also increased significantly.
Since then, unexpectedly, the number of connected devices has not stopped growing-with objects instead of human-directed mobile personal devices supporting this growth. While the number of connected personal devices depends primarily on humans' ability to manage multiple devices and is naturally limited, the number of objects connected to the Internet depends on the number of nodes leveraged to gather information from the environment and exchange information between objects and the Internet. The only limit is the level of technological development.
Over the last decade, we have experienced an increasing number of objects gathering information and exchanging it with the Internet with no human interaction at all (so-called smart objects). The Internet of Things (IoT) era was born.
The transition from mainly humans accessing the Internet to mainly objects doing so is well on its way, and the evolution will depend on scientists' ability to cope with two central challenges:
• managing the growing amounts of data provided by smart objects (i.e., big data)
• finding sustainable and effective ways for objects to gather information and exchange that information with the Internet. The latter falls precisely within the scientific fields of interest of the IEEE Microwave Theory and Techniques Society community.
This focused feature issue is intended to paint a broad, though not exhaustive, picture of the technologies fostering the IoT revolution through the sustainable development of smart objects. Various areas are discussed, including
• autonomous sensors that enable objects to gather information from the environment • electronic circuits fabricated on unconventional materials to realize environmentally friendly smart objects • wireless power transfer and energy harvesting to pursue smart object autonomy • technologies to miniaturize smart objects and/or make them wearable, thus extending their applicability to many new contexts. To provide insights on these topics, five contributions were invited. The Also discussed is these sensors' compatibility with low-power external random energy sources and basic communication protocols. The second feature, "Smart Hardware for Smart Objects" by Federico Alimenti, Vale ntina Palazzi, Chiara Mariotti, Paolo Mezzanotte, Ricardo Correia, Nuno Borges Carvalho, and Luca Roselli, focuses on conforming electronics to objects as a result of the paradigm shift imposed by smart object development for the IoT. As examples of new approaches to designing RF systems and subsystems for emerging smart objects, the realization of primary RF subsystems and components on unconventional materials is discussed and simple and flexible architectures described.
Microwave Technologies to Make Objects Smart
The third feature, "Toward 1G Mobile Power Networks" by Bruno Clerckx, Alessandra Costanzo, Apostolos Georgiadis, and Nuno Borges Carvalho, proposes a holistic vision for optimizing the many variables leading to energy autonomy for future wireless electronic objects. This article bridges the gap between t h e R F / m i c ro w a v e and communication/ signal processing communities within the IoT ecosystem. The fourth feature, "Wearable Smart Objects" by Sam Lemey, Sam Agneessens, and Hendrik Rogier, defines a comprehensive design approach to achieve reliability, satisfactory performance, and efficiency in commercial textile wireless nodes. These goals are pursued by optimizing wireless communication, sensing, computing, energy harvesting, and power management subsystems as integral parts of the wearable node.
The final feature in the issue, "Tag Size Matters" by Jasmin Grosinger, Walther Pachler, and Wolfgang Bösh, closes the circle that began with the first feature. This contribution is dedicated to RFID technologies, which are, without question, of paramount importance for providing connectivity between smart objects and the Internet and, in particular, for these objects' miniaturization. Provided here is a detailed explanation of how miniaturized technologies can be implemented to achieve invisible yet effective electronics for transferring gathered information wirelessly.
Overall, this focused feature issue aims to stimulate the reader's imagination and foster scientists' and researchers' natural interest in looking for new approaches and solutions to meet the requirements imposed by the paradigm shifts such as those engendered by the development of smart objects for the IoT.
I'd like to conclude by thanking all the reviewers for their collaborative work and commitment, Assistant Editor Sharri Shaw for her invaluable assistance in all the phases of the editing procedure, and, finally, Editor-inChief Robert Caverly for his continuous, patient, and essential support.
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